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DECISION DOCUMENT
REMEDIAL ACTION

ODT Contaminated Areas, Redstone Arsenal (RSA), Alabama.

Documents Reviewed:

1. Redstone Arsenal (RSA) Installation Pestoration Summary, Final Report.
Volumes 1, 2 and 3. Water and Air Research, Inc., 19083,

Descriction of Selected Remedy:

The remedy selected for the 0ODT contaminated areas of RSA may be
summarized as follows:
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Granulated activated charcoal treatment of surface water runoff
from contaminated sites.

Groundwater Monitoring.

Excavation of D27 contaminated soils, and decontamination of
manufacturing fac<iities.

Oisposal of DDT ccntaminatad soil and debris in a state permitted
n-site haz
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Declaration:

A survey conducted by the U.S. Environmental Hygiene Agency in 1977
revealed extensive surface water and soil contamination downstream of the DOT
manufacturing site at Redstone Arsenal (RSA). After subsequent discussions
with the Environmental Protection Agency (EPA), the U.S. Army Project Manager
for Chemical Demilitarization and Restoration (later named U.S. Army Toxic
and Hazardous Materials Agency) and the U.S. Army Missile Command (MICOM)
joined in a coordinated effort to abate further migration of DDT from the
manufacturing site.

A Calgon water treatment system was installed in January 1979 after
examining the feasibility of utilizing carbon adsorption for DOT removal from
surface waters discharged from the site. Consistent with the goal of
reducing long-term migration, a hazardous waste landfill was constructed on
RSA property and all contaminated solids were disposed in it. Groundwater
monitoring wells were installed to sample and verify the absence of‘any pOT
contamination of groundwater at the site.

CONCUR: Date:
THOMAS D. REESE
Major General, USA
Commanding

Redstone Arsenal

APPROVED: Date:
J HAROLD MASHBURN
Colonel, CM
Commanding

U.S. Army Toxic and Hazardous Materials Agency



SUMMARY OF REMEDIAL ACTICM
00T CONTAMINATED AREAS
RZDSTONE ARSENAL (RSA}

SITE LOCATION AND DESCRIPTICN

{'r]

Redstone Arsenal (RSA} is located in Madiscr Zounty in north central
Alabama, south of the City of Huntsville (Figure 1). Between 1947 and 1970,
a ODT production plant was operated for commercial purposes at RSA by private
contractors under lease from the U.S. Army. During its period of operation,
the plant discharged wastewater containing DDT residues through an open ditch
to a tributary of the Tennessee River (Figure 2}. An environmental survey
conducted between October 1978 and March 1979 revealed high concentrations of
DOT at three former disposal sites and over most of the DDT manufacturing
area and DDT ditch (Figures 3 and 4). These manufacturing and disposal areas
are located within the drainage basin of Huntsville Spring Branch. This
stream s located upstream of the Wheeler Reservoir which drains into the
Tennessee River (Figure 3).

Cn most of the RSA property, the bedrock °s overlain by a layer of
unconsolidated material. In the areas of DDT contamination, the
unconsolidated material is 20 to 80 feet thick. Tre hydraulic conductivities
cf clay soils in the unconsolidated material at RS~ zare extremely low, on the
order of 10-7 cm/sec. Uncerlying the unconsolidatzd material is an artesian
limestone bedrock agquifer and the Chattancoga Shaie Jlower confining unit.
The ground water on RSA property exists primarily within the limestone
edrecc aquifer, the zverace thickness of which s czzween 250 and 200 feet.
he general direction of ground water flow from tne DDT area is towards the
Huntsville Spring Branch (HSB) and the Wheeler Reservoir.
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Figure 1. Location of Redstone Arsenai

Source: Water and Air Research, Inc., 1983
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SITE HISTORY

In 1947, the Calabama Chemical Company leased a 'manufacturing plant
(formerly called the Thionyl Chloride Plant) in the 5000 acre area of RSA,
approximately 2500 feet north of Huntsville Spring Branch (HSB) to
manufacture up to 25 million pounds of DDT per year. As part of the
manufacturing process, crystalline DDT was washed with water. The
contaminated process and cooling waters were discharged directly into the
Huntsville Spring Branch at an estimated rate of 1.5 million gallons per day
(MGD). ODT levels in the wastewater measured up to 0.5 mg/L, mainly as
particulates (USPHS, 1964). In 1954, the DDT plant leass was taken over by
0lin Mathiesen Chemical Company, who in January, 1965, constructed a settling
pond to meet a new water concentration standard of 10 parts per billion
{ppb). The pond was cleaned periodically, and the residues were buried in
nearby landfills, Plant personnel estimated that 12,000 pounds of DDT
accumulated by sedimentation in 4 months in the settling pond (USAEHA, 1965),
a period duririg which the production was estimated at 1 to 2 million pounds
of DDT per month (USPHS, 196:}. Because of problems in meeting the 10 :cpb |
standard as a result of accumulation of O0DT in the drainage ditch, a new

ditch was dug in June, 1967, parallel to the old ditch. The DDT in the old
ditch was neutralized with 1ime and ferrous sulfate.

Revision of the original 17 ppb standard to 20 ppt ‘sarts per trillica)
of DDT in water in October 1623 led to cutbacks in the 207 production. In
July, 1970, 0lin began adding lime and ferrous sulfate %o the pond and *he
ditch o neutralize DDT the ~zsidues. Tha »slant was c':s3¢ and vacated “n
November 1971 and demolished in 1972, Sampling of the drainage ditch 1in
April 1977 indicated DDT levels of 66 ppb in water samples and 1385 ppm in
the sediment. DDT deposits on the surface of the old manufacturing site
measured 98 percent DOT. The results of sediment and b5iological sample
analyses indicated widespread ZCT contaminz<ion around %~ <i:ch, Huntsviile
Spring 8ranch, Indian Creek an:z downstream tc the Tennesses Iiver (Figure 2).



SITZ STATUS

T“he mean total DDT concentraticr in soil samoles collected in the DOT
manufacturing area measured as high as 7500 mg/kc (8 samples:. The mean
concentration of total DDT in surface water samples collected at the
manufacturing site was 0.073 mg/L. However, the levels of total DBT in the
surface water samples indicated the oresence of pnarticulate matter because
the solubility of DDT in water is below 2 ug/L. These results are summarized
in Table 1. Figure 4 shows the sampling points.

The level of DDT in the sediments of the drainage ditch averaged 160
mg/kg (18 samples). Analysis of eleven surface samples collected in the
vicinity of disposal site no. 2?2 showed greater than 99 percent DDT. The
results of these analyses, together with visual inspection, were used to
define the boundaries of the contaminated areas.

Surface water samples were collected at 14 on-post locations other than
drainage ditches associated with the DDT contaminated areas (Figure 5).
These sampling points were upstream of the heavily contaminated Huntsville
Spring Branch and Indian Creek, anc therefore above the DDT manufacturing
zone. At each location, the detectable levels of total DDT are indicated.
A1l water samples were at or below the 0.23 ug/L total DDT detection limit.

Samples were also collected from three sludge drying beds and the
digester at the RSA Sewage Treatment >lant No. 3. Detectable concentrations
of total DDT in sludge samples ranged from 33.4 to 321 mg/kg, high enough to
warrznt their disposal in “zandfills Table 2). Hewever, *he sourcs of this

contamination has not been determined.



TABLE I

Summary of DDT Analyses™ Associated
with Earthwork and Cleanup

3afore Cleanup

No. of
Site Sample Type Analyses Ranget Meant
DOT Manufacturing Soil/Sediment 8 14.6 to 18,890 7,500
Area Water 2 0.029 to 0.116 0.073
OOT Bagging Area Soil 0 --- --
DDT Ditch and Sediment 18 0.55 to 744 160
Tributary Ditches Water 32 0.00057 to 40.4 3.06
Disposal Site No. 1  Soil 0 --- -~
Water 1 -—— 0.0013
Disposal Site No. 2 Soil 11 1.421 to 1,018,000 95,700
Disposal Site No. 3  Soil 5 ) 12.4 to 1,230,000 246,000
Water 1 --- 0.00086

* Values indicated represent five isomers:
p,plDDE, o,plDD0; p.plDDD; o,plDDT and p,piDDT

+ Units reported for water analyses are mg/1. S0il and sediment analyses
are reported as mg/kg.

Source: WAR, 1982,
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TABLE 2

DOT Analyses
Sewage Treatment Plant No. 3

Total Detectable
DOT mg/kg (sludge)

Sample Location Sample Type or ma/1 (liquid)
Bed No. 1 Sludge 33.4
3ed No. ? ludge 321
Bed No. 3 Sludge 43.1
Digester ' Liquid 0.0018

Source: Water and Air Researcr. Inc., 1983



SELECTEZ IEMEDIAL ACTION
INSTITUTIONAL REQUIREMENTS

he EPA Ambient Water Quality Zriteria for DDOT allows a maximum of 0.24
nanograms per liter {ng/L), corresaending to an incremental cancer risk of
10-3 fone per 100,000) over a ““‘stime. However, as has been mentioned
eariier, this was three orders of magnitude below the detection limit of 0.23
ug/L of instruments calibrated for 207 analyses.

The effluent limitation from dam No. 4 downstream of the Calgon water
treatment plant, was regulated by zn NPDES discharge permit (Figure 6). This
pernit set an effluent limitation of 0.6 ug/1 for total DOT. This was the
desired detection limit for the RSA sampling program.

Onsite treatment and disposal operations were required to be in

e ~accordance with the substantive <aschnical requirements of the RCRA. The
- ) State of Alabama issued the permits for onsite landfill construction.

SELZCTzD REMEDIAL ACTION

The remedial action deemed nezassary to prevent further DDT migration
consisted of:

9 Utilizing carbon adsorz:iion for removal of D0DOT frem the DOT
discharge ditch. ‘

0 Collection and disposal af 00T contaminated soils, sediments and
debris in an onsite landfiil.

Short Term Measures

A short term migration abatz=-ant program was necessary as zan interim

€ response measure to control 0ODT —‘gration from the ODT manufactiring area.
Tasks in this work included: “
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Task Schedule
1. Cleaning the area and initiating topograpric 1271777

survey

2. Filling and sealing the old DDT settling basin  10/28/77

3. Diverting surface drainage from the DOT 11/4/77
manufacturing area

4, Installing low level sediment barriers 11/19/77

U

Constructing two retention dams in the 00T 1271777
discharge ditch

6. Continuing engineering evaluation of carbon 12/1/77
adsorption and other DDT removal systems

Diversion ditches and retention dams associa‘ad with this work are shown
in Figure 6.

Long Term Measures

Al Water Treatment System Operation and Surveillance

A granular activated carbon water treatment plant was installed to Timit
0ff-site discharges of ODT-contaminated water <R3t were anticipated in
connection with long-term cleanup measures (i.e., dredging) in the DDT ditch.

The treatment system was operated on lease from Calgon Corporation to RSA.



SyStem Maintenance: The contractor {Zalgon Corporatizn}) was responsible
for maintenance of all electrical and mechanical scuipment. Routine
maintenance was the responsibility of 2 subcontractcr <o Calgon. RSA
personnel were responsible for limited operation/maintenance functions such
as daily inspections, instrument monitcring and cleaning out the filter
backwash tank.

3. Collection and Disposal of DDT-Contaminated Materia’

This involved:

1. Construction of a hazardous waste landfill at 2SA to dispose of DDT
contaminated materials. The landfill was constructed urder a permit issued
by the State of Alabama to provide a secure disoosal site for DOT
contaminated materials removed from the manufacturing site and associated
dumps and drainage ditches. The soil parameters were examined to verify the
suitability of the site. The sides and bottoms of the pits of the landfill
consisted of a minimum of two feet of natural or implaced low-permeability
compactéd C]ay. Soils and othér ODT contaminated materia?s weke‘p1acéd‘in
the pits (of the landfill) in one foot Tlavers and compacies by a minimur of
six passes with a vibrating roller. Rair water which ~2Z collected in the
pits was pumped to the Calgon WTP for treatment. After zach pit was filled,
it was sealed with two feet of compacted clay. Groundwz=2r monitoring wells
were instai‘ed at the <time of the Tandfill cons=z-uczion. Pericdic

maintenance and monitoring has been carried out since the zonstruction.

2. Restoration of the DDT manufacturing site. <ncluding partial
demolition =¥ the manufaciuring building, = uggeing of z°:2: and sewers, 2and
excavation of DOT contaminated materials.

3. Excavation and disposal of contaminated materizl from the DDT
ditch.



4, Cleanup of former DDT waste diszosal areas. The soi’s and debris

 werz axcavated and placed in the hazardous waste landfill.

in itemized list of work performed uncer this task is preserzad in Table

(€9 ]

Post Remedial Actions

A close analyses of monitoring wells and lysimeter data ircicated that
elevated levels of DOT in groundwater samples collected during odhase II of
the contamination survey were probably a result of well or sample
cor-amination. A detailed discussion is presented in the RSA Installation
Res=oration Summary, Water and Air Research, Inc. (1983). Thersfore, it was
corzluded that the Jlevels of groundwater contamination, if zny, did not
necsssitate treatment.

The extensive cleanup efforts undertaken in the DDT manufzcturing and
ditsn  discharge areas have greatly reduced surface DDOT ccntamination.
Mic-ation of residual contaminants was:reduced to low levels by an extensive
system of diversion ditches, berms, anc sediment retention Zzms. DoT
lszz*ngs in the DDT ditch discharge {inciuding piant flow and zz~ overflow)
werz estimated from Calgon WTP data for the 3.4 years of plar: operation.
D0 “oadings decreased from 7.2 pounds in 1979 (11 months) to z- z2verage of
1.2 zound per year from January 1980 to Jure 1982.

idditional work completad in September 1982 included the corsz-uction of
twc sediment retention dams in the DODT ditch and the diversior 2f surface

Aw
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ge from areas Zrainirz into the D07 Zitch, reducing its :-:z'nage area
by zzout 67 percent. As of June 30, 1987, no additional followsus work has
beer recommended.



[temization =f Earthwork anc Clean-Up By Task:

TABLE 2

Collection and Disposal of DDT-Contaminated Material

Task Item Unit Quantity
Construction of Clearing and grubbing Acre 2.1
Hazardous Waste Excavation of contaminated Cu. Yd. 22,200
Landfill matarial

Back fi71 Cu. Yd. 5,300
Grading for haul road Job :
Gravel for haul road Cu. Yd. 720
15 in. reinforced concrete pipe L.F.* 25
Barbed wire fence L.F.* 1,550
12 in. weinforced concrete pipe L.F. 78
Restoration of DDT Demolit<on and sealing pipes Job N
Manufacturing Site Remove “ire hydrant and post Job :
and Former ind* zator valves
Disposal Sites Excavat~sn of contaminzted Cu. Yd. 3.:7z
matzs-ial
Hauling contaminated material Cu. Yd. 13,13C
Compact*ng contaminated material Cu. Yd. 10.:2C
Fertil*z2 and seed areazs Sa. Yd. 23..°¢
Restoration of DOT  Excavat<on of contaminated Cu. Yd. 3,C
Ditch matz=ial
Haulinc contaminated material Cu. Yd. 3,
Placeme~t in landfill Cu. Yd. 3.x%¢
Borrow =nd placement Cu. Yd. i

Mobilizz=<ion and clear-ip

“y -

* |L.F. = Linear feet.

Source: Water and Air Resez-zh, Inc., 1983.
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